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assay method involved and its clinical application are also considered.
Methods and Materials
The investigation of each diuretic agent was divided into three parts: inpatient bioassay, outpatient acute weight loss stud(ly, and ehronici outpatient administration.
Inpatient Bioassay
In a group of "normal" hospitalized patients, the response of the urinary electrolyte (sodium, potassium, chloride) excretion that occurs during the acute administration of the drug was studied. The subjects had a wide variety of primary diagnoses but were excluded from the study if any clinical or laboratory evidences of renal disease, cardiac decompensation, or edema were found. The patients ranged in age from 20 to 70 years. They were placed on a standard 50-mEq. sodium diet for at least 5 days prior to drug administration. It has been our experience that this technic produces a relatively constant sodium and potassium excretion. Daily 24-hour urinary excretion of sodium, potassium-l, chloride, and creatinine were measured for at least three control days. When urinary sodium excretion reached 90 per cent of dietary intake, the diuretic was administered in different dosages to different subjects. The 24-hour urinary electrolyte excretion was measured and then compared with the control values. By employing varying dosages, a dose-response curve for natriuresis was obtained and the maximum effective dose of a particular diuretic was determined. outpatient Acute Weight-Loss Study
The studies were performed in an outpatient diuretic study group that included 30 cardiac patients who were in chronic mild to moderate conrestive heart failure. All patients were on maintenance digitalis therapy and previously required Dne or more weekly injections of niercurial diuretics in order to nmaintain an edema-free state.
Prior to the study of an individual drug, all diuretic therapy was discontinued for at least 2 weeks. In order to determine the weight-loss poteney of a diuretic, the patients were examined and weighed, and a diuretic was then the easiest way to minimize the variability of data is to perform the assay in persons in whom the factor of different degrees of illness has been remioved, i.e., "normal" subjects. In this sense, the spread of data will be the minimum biologic variation present in any sample. A comnmonly employed study group of "normal" or homogeneous populations are healthy young medical students or laboratory technicians. Although this group provides definitive data with which to separate drug effects, they in no way represent the usual population for whom diuretics are intended. Therefore we have accepted a compromise between the unacceptable wide variance of data in patients with disease and the less meaningful narrow variance of data obtained in "normal" persons. In our studies we utilized a hospitalized population with wide age spread and varying states of health in whom evidence of renal disease or derangement in water or electrolvte metabolism was absent.
There has been some discussion in the recent literature concerning the type of diet to he employed during diuretic bioassay.7 A 50-mEq. sodium (3-gram salt) diet was employed in the present studies because it provides the minimum sodium content consistent with palatability. hfigher salt intakes make it difficult to achieve stable control excretions of sodium and potassium. It is not surprising that there is no correlation between weight loss and natriuretic potency. This discrepancy occurs because acute weight reduction reflects acute water loss, and water loss does not necessarily parallel sodium loss. Thus the mercurial diuretics cause the greatest acute weight loss but are only moderate in natriuretic potenicy. Mercurial drugs tend to increase free water clearance and produce large amounts of dilute urine. 8' 9 Thus the mercurials are the diuretics of choice in the treatment of edema complicated by the presence of hyponatremia. On the contrary, the thiazides decrease free water clearance and produce a more concentrated urine than do the mercurials.10 It is this attribute of the thiazides that has commended their us.e in diabetes insipidus. 1 Since the mercurials cause a greater water (weight) loss per mnilliequivalent of sodium excretion, assays based on weight loss alone show inercurials to be most potent whereas those studies based on sodium excretion alone show the thiazides and phthalimidine diureties to be most potent. [14] [15] [16] In addition to the difficulties involved in choosing proper subjects for evaluation, the problems imposed by the biologic variation in response to a given drug, and the difficulties inherent in using different measures to determine potency (i.e., weight loss versus sodium excretion), there is still another limitation to be considered. 
